Purpura fulminans (PF) is a descriptive term used to describe a heterogeneous group of disorders characterized by rapidly progressive purpuric lesions that may develop into extensive areas of skin necrosis, and peripheral gangrene. This rare disorder is associated with laboratory evidence of consumptive coagulopathy and is often fatal. PF is usually associated with many infections, most notably with meningococcal, staphylococcal, and streptococcal infections. However, there are very few reports of this entity with spotted fever and scrub typhus from India. Rickettsial infections are an underdiagnosed group of diseases presenting as acute febrile illness, with high mortality in untreated cases. Of the available tests, Weil-Felix is a handy and economical tool for early diagnosis of this fatal disease especially in resource poor settings. We present four infants with PF secondary to rickettsial fever diagnosed by the Weil-Felix test.
INTRODUCTION
Purpura fulminans (PF) is a rare syndrome of intravascular thrombosis and hemorrhagic i n f a r c t i o n o f t h e s k i n t h a t i s r a p i d l y progressive and is accompanied by vascular collapse and disseminated intravascular coagulation. [1] Three categories can be identified: Inherited abnormalities of the coagulation system, acute infectious, and idiopathic. [2] Rickettsial infections are a rare cause of PF. In developing countries such as India, the simple, economical Weil-Felix test (WFT) as an initial investigation can guide the clinician in diagnosing and instituting appropriate treatment. [3] We describe four cases of PF secondary to rickettsial infection, and the importance of WFT in timely diagnosis of this often fatal condition.
CASE REPORTS

Case 1
A 6-month-old female infant presented with high-grade fever of 10 days duration associated with a skin rash, which started three days after the onset of fever. The rash was erythematous initially, started over the back and progressed rapidly to involve the limbs and face. The lesions progressed to become black and necrotic with few hemorrhagic blebs. The child progressed to develop multiple ulcers with red to pale granulation tissue covered with necrotic skin [ Figure 1 ]. Reticulate erythema was present over the trunk, palms, and soles. Systemic examination revealed hepatomegaly. On investigation, complete blood count revealed normocytic normochromic anemia with neutrophilic leukocytosis. WFT was positive for Ox-19 antigen. Other relevant investigations were within normal limits [ Table 1 ]. The infant was diagnosed with acute infectious PF secondary to rickettsial infection of the typhus fever group.
Case 2
A 12-month-old female infant born of a second-degree consanguineous marriage presented with highgrade fever associated with chills of eight days duration. History of vomiting and loose stools was present. An erythematous Purpura fulminans secondary to rickettsial infections: A case series skin rash began on the fifth day of fever over the trunk and rapidly progressed to involve the face and extremities with a rapid color change to black. On examination, black necrotic patches overlying ulcers were present over the gluteal region, lower limbs, trunk, and finger tips [ Figure 2 ]. Systemic examination revealed no abnormality.
Investigations revealed anemia with leukocytosis and thrombocytopenia. Coagulation profile showed elevated partial thromboplastin time. WFT was positive for Ox-2 antigen. Other investigations were normal [ Table 1 ]. A diagnosis of acute PF secondary to rickettsial infection of the spotted fever group was made.
Case 3
A 7-month-old female baby born to a consanguineous couple presented with fever of eight days duration associated with a purpuric rash of two days duration, which began over the face and rapidly progressed to involve the trunk and extremities. On cutaneous examination, sharply demarcated purpuric patches with necrotic changes were present over the upper limb, buttocks, and lower limb [ Figure 3 ]. Systemic examination was normal. Investigations revealed dimorphic anemia with neutrophilic leukocytosis, thrombocytopenia, and an elevated erythrocyte sedimentation rate (ESR). WFT was positive for Ox-K Ag. Other investigations were within normal limits [ Table 1 ]. The infant was diagnosed with acute PF secondary to infection with rickettsial scrub typhus group.
The infants were managed in the pediatric intensive care unit and were started on doxycycline, amikacin, and a third-generation cephalosporin. Doxycyline is economical and the drug of choice for all rickettsial diseases in patients of all ages, even during pregnancy. It was instituted at a dose of 2.2 mg/kg b.d. for a duration of 10 days. The other antibiotics were started to provide wider coverage and to prevent secondary infections due to significant tissue loss. Blood transfusion and supportive therapy were instituted. The patients showed improvement and were referred to plastic surgery for better management of the extensive tissue loss.
Case 4
A 4-year-old male child presented with fever and painful skin lesions on upper and lower limbs of 12 days duration. The skin lesions began on the lower limbs and rapidly evolved to form black necrotic areas. History of joint pain was present [ Figure 4 ]. On examination, there were stellate brownish black necrotic patches on the upper and lower extremities. Hepatomegaly was present.
Investigations showed normocytic normochromic anemia with neutrophilic leukocytosis. Platelet count, ESR and C-reactive protein were elevated. The septic screen showed neutrophilia. WFT was positive for Ox-2 and Ox-19 Ag. Other relevant investigations were normal [ Table 1 ]. The patient was diagnosed with acute PF secondary to rickettsial spotted fever group and was treated with netilmicin, piperacillin, and doxycycline. Supportive, nutritional, and fluid therapy were instituted. The patient recovered and the lesions healed with hypopigmentation.
DISCUSSION
PF is a life-threatening disorder characterized by sudden progressive cutaneous hemorrhage and necrosis. [4] Three forms have been classified: neonatal, idiopathic, and acute infectious. [1] Neonatal PF generally presents within 72 h of birth but may present in later months of life. [2] The purpuric lesions are distributed mainly over the perineal region and flexors of thighs and abdomen. [1] Protein C mutations or inherited deficiency of protein S or antithrombin III may lead to neonatal PF. [1] Idiopathic or postinfectious PF characteristically occurs one to three weeks after an acute infectious process. The disorder is more common in young children, and varicella and streptococcal infections are the most common antecedents. [5] After appearing to recover from an otherwise uncomplicated childhood illness, patients suddenly develop extensive areas of purpura, principally affecting the buttocks and lower limbs. The disease may progress rapidly to cause extensive areas of skin necrosis and gangrene of the limbs or digits. Thromboembolic complications may subsequently occur. [6, 7] The pathogenesis involves acute transient decrease in protein C, protein S, or antithrombin III levels. [1] The most common form, acute infectious PF, occurs in the context of acute bacterial sepsis including, Staphylococcus aureus, Streptococci, Hemophilus influenza, Haemophilus aegypticus, and Pseudomonas aeruginosa. [8] Rickettsial infections have been occasionally associated with it. Among the rickettsiae, R. conorii, R. rickettsii, and R. australis have produced fatal PF. [9] [ Table 2 ] [10] Indian tick typhus has been described as an etiological factor for PF from various parts of India. [9] Scrub typhus has been rarely associated with it. [9] The rickettsial rash is usually macular, maculopapular, petechial, or palpable purpura resembling vasculitis, and typically involves the palms and soles. A classic triad of fever, rash, and history of tick exposure is often cited. [11] The laboratory features are suggestive of consumption coagulopathy, with low concentrations of fibrinogen, clotting factors and platelets, and prolonged prothrombin and partial thromboplastin time. Fibrin degradation products tend to be raised and concentrations of protein C, S, and antithrombin III are reduced. [1] Tests available to diagnose rickettsiosis are culture, molecular tests, and serology including immunofluorescence and WFT. Specific investigations like immunoflourescence, Western blot or polymerase chain reaction are expensive and not readily available. [3] Because of logistics and other constraints, WFT proves to be handy and affordable for the peripheral areas. [12] WFT relies on the principle of agglutination of antibodies that are formed during rickettsial infection with certain strains of Proteus vulgaris (Ox-2, Ox-19, Ox-K) [13] [ Table 3 ]. The WFT has a sensitivity of 33% and specificity of 46% and has been evaluated to be useful in developing countries as the first diagnostic step in rickettsial diseases. [3] Either a fourfold rise in the agglutinin titer in paired sera or a single titer of more than or equal to 1:320 is considered diagnostic for infection with these febrile agents. The results of the WFT of the patients included in the case-series are tabulated in table 1. One of the major limitations of WFT is the cross-reactivity among several rickettsial species. [3] Doxycycline is the drug of choice for Spotted Fever Group (SFG) rickettsiosis, the other drugs commonly used are chloramphenicol, macrolides, and rifampicin. Antibiotic susceptibility does not vary much among the different species and hence exact species identification is not essential. [14] 
CONCLUSION
Rickettsial fever is seldom diagnosed in India, probably due to a low index of suspicion. There have been very few reports of rickettsioses in children from the southern Indian states. Underdiagnosed and misdiagnosed rickettsial infections are an important public health problem leading to an increased morbidity and mortality in patients with PF. This case-series highlights that rickettsial infections may be more prevalent than documented in south India and need to be considered in the etiological workup of children with PF. WFT, although not sensitive is relatively specific and is inexpensive and thus may be used as an initial investigation to substantiate the diagnosis of rickettsial infections along with clinical correlation.
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